The medial geniculate nucleus of the thalamus responds to auditory information and is a critical part of the neural circuitry underlying aversive conditioning with auditory signals for shock. Prior work has shown that lesions of this brain area selectively disrupt conditioning with auditory stimuli and that neurons in the medial geniculate demonstrate plastic changes during fear conditioning. However, recent evidence is less clear as to whether or not this area plays a role in the storage of auditory fear memories. In the current set of experiments rats were given infusions of protein or messenger RNA (mRNA) synthesis inhibitors into the medial geniculate nucleus of the thalamus 30 min prior to auditory fear conditioning. The next day animals were tested to the auditory cue and conditioning context. Results showed that rats infused with either inhibitor demonstrated less freezing to the auditory cue 24 h after training, while freezing to the context was normal. Autoradiography confirmed that the doses used were effective in disrupting synthesis. Taken together with prior work, these data suggest that the formation of fear memory requires the synthesis of new protein and mRNA at multiple brain sites across the neural circuit that supports fear conditioning.
al., 1999; Schafe and LeDoux, 2000; Maren et al., 2003) . Given that the long-term synaptic changes that support memory storage are believed to require protein synthesis (Davis and Squire, 1984) , these data are often taken as evidence that the amygdala is the site of storage for fear memories (Fanselow and LeDoux, 1999; Maren and Quirk, 2004) .
Although it is clear that the amygdala is critically involved in the formation of fear memory, other brain regions are also known to be important in fear conditioning. For example, the dorsal hippocampus is necessary for contextual fear conditioning (Kim and Fanselow, 1992; Phillips and LeDoux, 1992) likely because it supports a representation of the conditioning context (Rudy and O'Reilly, 2001) . Blockade of gene expression and protein synthesis in the dorsal hippocampus prevents contextual memory formation (Barrientos et al., 2002; Ahi et al., 2004; Gafford et al., 2004) . Another set of structures important for fear conditioning is the medial geniculate thalamic nucleus (MGm), posterior intralaminar nucleus (PIN), and suprageniculate (SG) nucleus of the thalamus, which can collectively be referred to as the auditory thalamus. Cells in this region respond to auditory information and are thought to be involved in conditioning when auditory cues are used as conditional stimuli. Previous work has shown that neurons in the auditory thalamus make reciprocal connections to the amygdala and that high frequency stimulation of this region is capable of producing longterm potentiation (LTP) in amygdala neurons (Clugnet and LeDoux, 1990) . Lesion studies have shown that neurons in the MGm are necessary for conditioning with auditory cues (e.g. LeDoux et al., 1984 LeDoux et al., , 1986 Jarrell et al., 1986; McCabe et al., 1993; Campeau and Davis, 1995) . However, lesion experiments cannot adequately answer whether the MGm simply acts as a relay structure for auditory information or whether it plays a more active role in forming the association.
Several lines of evidence suggest that the MGm is not simply a relay for auditory stimuli. Early work by Gabriel et al. (1975) demonstrated that cells in MGm exhibit neuronal activity specific to discriminative avoidance training (i.e. increased firing to CS+, but not CS−). Subsequently, several other experiments have observed changes in the firing properties of MGm neurons during the course of Pavlovian conditioning with auditory cues (Edeline and Weinberger, 1992; McEchron et al., 1996) . Evidence indicates that these changes in MGm neurons during conditioning are not likely the result of sensitization or due to an increase in general excitability (i.e. sensory processing), but rather are specific to the conditioning process (Edeline and Weinberger, 1992; McEchron et al., 1996) . Furthermore, high frequency stimulation of the major input into MGm results in LTP of these neurons (Gerren and Weinberger, 1983) . LTP is the leading cellular model of long-term memory and the fact that MGm neurons show LTP suggests that these cells may play a role in memory formation and storage.
Despite the evidence demonstrating that neurons in MGm show conditioning specific changes, relatively few studies have examined the effects of acute and reversible MGm disruption in behaving animals. A series of studies by Gabriel (1997a,b, 2001 ) investigated the role of the MGm, along with the amygdala and cingulate cortex, in discriminative avoidance learning in rabbits. These studies found that the MGm is critical for learning avoidance behavior and is also critical for the development of training-induced neuronal activity (TIA) in both the amygdala and cingulate cortex (Poremba and Gabriel, 1997a) . Likewise, lesion or temporary inactivation of the amygdala prevents learning of the same task and TIA in both the cingulate cortex and MGm Gabriel 1997b, 2001; Talk et al., 2004) . These data suggest that the MGm is a critical node in the neural circuit that supports avoidance conditioning in rabbits.
A handful of experiments have examined the effects of intra-MGm disruption of various intracellular processes on auditory fear conditioning. Similar to Poremba and Gabriel (1997b) , work in rats with fear conditioning has demonstrated that inactivation of the amygdala with muscimol, a treatment known to disrupt fear memory (Helmstetter and Bellgowan, 1994; Muller et al., 1997) prevents training-related neuronal activity in MGm neurons (Maren et al., 2001) . Another report by (Maren and colleagues 2003) showed that infusion of an Nmethyl-D -aspartic acid (NMDA) receptor antagonist into the MGm before conditioning disrupted freezing to the auditory cue, but not to the context. However, the same study showed that intra-MGm infusion of a broad-spectrum protein kinase inhibitor or a protein synthesis inhibitor had no effect. The authors concluded that although synaptic transmission in MGm is critical for acquisition of auditory fear memory, local plasticity in these same synapses is not necessary. A recent study by Apergis-Schoute et al. (2005) also showed that post-training infusion of anisomycin (ANI) into the MGm had no effect on the consolidation of auditory fear memory. Interestingly, infusion of a messenger RNA (mRNA) synthesis blocker or extracellular-signal-related/mitogen-activated protein kinase (ERK/MAPK) inhibitor into MGm after training reduced freezing to the auditory cue when tested 24 h later. Based on these findings, the authors propose that transcription in MGm neurons mediates local presynaptic protein synthesis in the lateral amygdala (Apergis-Schoute et al., 2005) . This could potentially explain why protein synthesis inhibitors are effective when infused into the amygdala, but not into the MGm (Schafe and LeDoux, 2000; Maren et al., 2003) .
There may be several other interpretations of the lack of effect seen when ANI is infused into the MGm. It is possible that the proteins made within MGm that are critical to memory formation are made during a time period that is not covered by an immediate post-training infusion. Another possibility is that the details of translational disruption with ANI differ from other inhibitors that are effective when delivered into MGm. The current experiments were designed to test the effects of pre-training intra-MGm infusion of protein and mRNA synthesis inhibitors on the formation of fear memory. If the formation of auditory fear memory is independent of protein synthesis in the MGm, then protein synthesis inhibitors should not disrupt memory regardless of when they are infused (i.e. pre or post-training). However, if ANI is effective at the pre-training time point it would support the idea that MGm plays some role in the formation or storage of auditory fear memories.
EXPERIMENTAL PROCEDURES Subjects
The subjects were 51 adult male Long-Evans rats (300-375 g) obtained from Harlan (Madison, WI, USA). The animals were housed individually in stainless steel cages and had free access to water and rat chow throughout the experiments. The colony room was maintained on a 14:10-h light/dark cycle. All experimental procedures were approved by the University of WisconsinMadison Animal Care and Use Committee in accordance with National Institutes of Health and international guidelines for the use of animals in research.
Surgery and histology
Subjects were adapted to handling and transportation for at least 2 days prior to surgery. Each rat was prepared with bilateral stainless steel 26-gauge guide cannulae (Plastics One, Roanoke, VA, USA) aimed at the medial division of the medial geniculate nucleus of the thalamus using stereotaxic coordinates (5.3 mm posterior, ±2.8 mm lateral, 5.6 mm ventral) relative to bregma (Paxinos and Watson, 1986) . Cannulae were secured to the skull with the aid of stainless steel screws and epoxy. A stainless steel obdurator remained in place when the rats were not being injected to prevent the guide cannulae from becoming occluded. The rats were allowed to recover for at least 7 days before behavioral testing began.
After behavioral testing, rats were overdosed with an i.p. injection of sodium pentobarbitalethanol solution and perfused transcardially with saline followed by 10% buffered formalin.
Frozen sections (40-μm) were collected throughout the medial geniculate, mounted on slides, and stained with Cresyl Violet. Injection sites were then determined with the aid of a rat brain atlas (Paxinos and Watson, 1986) .
Apparatus
Fear conditioning took place in a set of four identical observation chambers (28×20.5×21 cm) constructed of Plexiglas and stainless steel. The floor of each chamber was composed of stainless steel rods spaced 1.5 cm apart through which the footshock could be delivered. Each chamber was connected to its own shock generator-scrambler (Grason-Stadler, West Concord, MA, USA), and was illuminated by a 7.5-W white light bulb positioned directly above the chamber. Ventilation fans provided a constant background of approximately 60 dB. Testing to the auditory cue took place in a separate set of chambers. These chambers had a slanted wall on one side and rounded wall on the other. The floors were made of Plexiglas and fans provided a background noise of approximately 58dB. All chambers were housed in sound attenuating boxes. The training chambers were cleaned with a 5% ammonium hydroxide solution before each set of animals, while the boxes where auditory testing took place were cleaned with a 2% acetic acid solution.
Infusion procedure and drugs
In all cases rats received bilateral infusions into the MGm. The total volume of the infusion (0.5 μl/side) was given over 60 s and the injection cannula remained in place for an additional 90 s to ensure diffusion. The injection cannulae were cut to extend approximately 0.5 mm beyond the guide cannulae. Rats were returned to their home cages after infusions. ANI (125 μg/μl, Sigma Chemical, St. Louis, MO, USA) was dissolved in HCl and diluted with artificial cerebrospinal fluid (ACSF). A small amount of NaOH was added to neutralize the pH of the solution. 5,6-Dichlorobenzimidazole 1-β-D -Ribofuranoside (DRB; Sigma Chemical) was diluted with 100% dimethyl sulfoxide (DMSO) to a concentration of 200 ng/μl.
Behavioral procedures
Following recovery from surgery, all subjects were exposed to the restraint and injection procedure for the 3 days immediately prior to the training. During this time each rat was transported to the laboratory, wrapped in a small towel, and gently restrained by hand for several minutes. The obdurators were removed and the scalp was cleaned with Betadine. The infusion pump to be used for the intracranial injections was activated during these periods.
For conditioning, all rats were placed in the training chambers and after 6 min they were given four pairings of white noise (10 s/72 dB) and shock (1 s/1.3 mA) 90 s apart. Rats were removed from the chambers 4 min after the final shock. Thirty minutes prior to training, the animals were infused with DRB (n=7) or DMSO (n=9) in experiment 1, and ANI (n=8) or ACSF (n=7) in experiment 2. Approximately 24 h after training rats were tested for retention of the white noise cue and training context in a counterbalanced order. The testing sessions were separated by approximately 4 h for all animals. For context testing, rats were placed in training chambers for 15 min. For auditory cue testing, rats were placed in the shifted context and exposed to the white noise for 5 min after 6 min of baseline. In experiments 1 and 2 the rats were removed from the chambers 4 min after termination of the white noise and returned to their home cages. In experiment 3, rats were given ACSF (n=7) or ANI (n=7) and put through the same training procedure 30 min later. However, the rats in this experiment were tested for performance to the auditory cue 15 min, 4 h, and 72 h after training. The auditory test sessions involved a 2 min presentation of the white noise after a 6-min baseline. These tests all occurred in Context B. The rats were removed from the chambers 1 min after termination of the auditory CS. All of the behavioral testing was recorded on videotape.
Data analysis
The strength of conditional responding during the sessions was determined by the amount of time engaged in freezing behavior. For each session, an observer blind to the experimental conditions scored each subjects behavior from videotape once every 4 s for the duration of the sessions. Freezing was defined as the absence of all body movement except that required for respiration. All other behavior was scored as general activity. Freezing during training was separated into baseline, shock, and post-shock time periods. Freezing during the context test sessions was expressed as a percentage for the entire 15 min time period, while freezing during the white noise tests were separated into, baseline, white noise, and post-white noise periods. Repeated measures analysis of variance and Student's t-test were used to test for differences between groups.
Autoradiography procedure
Eight male Long-Evans rats that served as subjects in the behavioral experiments were used for the autoradiography procedure. Three of the rats received infusions (0.5 μl) of ACSF in one hemisphere and ANI (125 μg/μl) in the opposite hemisphere (counterbalanced). Thirty minutes later these rats received infusions of 1.0 μl/side of [U-14 C]-leucine (50 μCi/ml, 306 mCi/mmol specific activity, Amersham Biosciences, Piscataway, NJ, USA) into both hemispheres. The other five rats received infusions (0.5 μl/side) of 100% DMSO into one side of the MGm or DRB (20 ng/μl) into the other. These rats were then given 1 μl infusions of [U-14 C]-uridine (50 μCi/ml, 474 mCi/mmol specific activity, Amersham Biosciences) into both hemispheres. One hour later, all rats were killed and perfused with saline followed by 10% buffered formalin. Brains were stored overnight in sucrose formalin and the following day the tissue was sectioned by taking 40 μm slices beginning in the area ~2 mm anterior to the medial geniculate nucleus and continuing to the area ~2 mm posterior to the same structure. The sections were then mounted on slides and exposed to autoradiographic film (Hyperfilm MP film; Amersham Biosciences) for 2 wk. Densitometry was performed on developed films using a computerized image processing system (MCID; Imaging Research, Inc., St. Catherine's, ON, Canada).
RESULTS

Experiment 1
Out of the 51 animals in the study, 5 were removed due to misplaced cannula (see Figs. 1C and 2C for placements) and one was removed when the guide cannula became dislodged before testing was complete. Data for experiment 1 are depicted in Fig. 1 . In this experiment, rats received infusion of DRB or DMSO into the MGm 30 min before training and were tested to the context and auditory cue 24 h later. We used a Student's t-test to measure differences between to the two treatment groups. No differences were observed during the training session (Fig. 1A) indicating that the drug does not likely affect shock reactivity or performance of the freezing response (t values all <1.0). During the retention test session rats infused with DRB showed normal responding to the context (t(1,14)=.827, ns) but froze significantly less to the auditory cue, t(1,14)= 2.309, P<0.05 (Fig. 1B) . The lack of an effect during the context test supports prior observations indicating that the MGm is selectively involved in conditioning with auditory signals (LeDoux et al., 1986; Campeau and Davis, 1995) .
Experiment 2
In order to test the effect of protein synthesis inhibition on auditory fear memory, rats were infused with ANI into MGm 30 min before training. There were no significant differences between groups during the training session, although there was a non-significant trend for ANItreated animals to freeze more during the period when white noise and shock were being paired and during the postshock period ( Fig. 2A) . Data from the test session showed that rats given ANI into the MGm froze significantly less than ACSF-treated rats during the auditory cue test (t(1,13)=4.136, P<0.01). Similar to the previous experiment, rats given ANI showed no difference from controls during the context test, t(1,13)=.815, ns (Fig. 2B) .
Experiment 3
Experiment 3 was designed to assess the effects of ANI on short-term memory when given into the MGm. No differences were seen during the training session indicating that the drug did not affect performance during training (data not shown). Fig. 3B shows data from the test sessions that occurred at 15 min, 4 h, and 72 h after training. A repeated measure ANOVA, with group and time of testing as factors, was performed on the data during the time when the auditory CS was on and during the baseline for each testing session. This analysis showed a significant main effect of time (F(2,24)= 11.404, P<0.01), but no effect of group. Importantly, there was a significant time by group interaction for the 2 min of auditory testing (F(2,24) =14.291, P<0.01). t-Tests for the individual test sessions revealed significant decreases in performance of the ANI-treated rats only during the 72 h test, (t(1,12)= 3.743, P<0.01). Repeated measures ANOVA on the baseline freezing performance (data not shown) of the test session showed a significant effect of time (F(2,24)= 8.875, P<0.01). This effect was driven by a general decrease in baseline freezing as the testing went on. Importantly, there was no effect of group (F(1,12)= 1.024) and no significant group by time interaction (F(2,24)=.197) for the baseline data. Fig. 4 shows data from autoradiographic experiments designed to determine the effectiveness of the inhibitors used in the behavioral experiments. For these experiments rats were infused with ANI or DRB and ACSF or DMSO into the contralateral MGm. Thirty minutes later the ANI/ACSF-treated rats were given intra-MGm infusions of 14 C-leucine, while DRB/DMSOinfused rats were administered 14 C-uridine. Results showed that ANI treatment decreased rates of protein synthesis by approximately 75%, while DRB reduced mRNA synthesis rates by about 35% (Fig. 3A) . Fig. 3B shows representative samples of autoradiographic images overlaid on Nissl-stained tissue from a rat given ANI and ACSF and a rat given DRB and DMSO. Dark areas on the images indicate areas where the radiolabel is being incorporated into protein and mRNA respectively (Fig. 3B ).
Experiment 4
DISCUSSION
The currently accepted model of the critical neural circuit for fear conditioning has the MGm positioned as an input structure involved primarily in relaying information about auditory stimuli to the lateral nucleus of the amygdala, which has been regarded as the primary site of plasticity underlying fear conditioning (Fanselow and LeDoux, 1999; Maren and Quirk, 2004) . Our data argue that the MGm may play a more active role in auditory fear memory formation, whereby the synthesis of protein and mRNA in MGm neurons is necessary for the formation of long-term associations between an auditory signal and shock. Our findings are in agreement with previous work showing that the consolidation of auditory fear memory requires the synthesis of mRNA in the medial geniculate nucleus (Apergis-Schoute et al., 2005) . However, our observation that ANI delivered into the MGm also disrupted auditory fear memory is in contrast to other recent studies (Maren et al., 2003; Apergis-Schoute et al., 2005) . There are a couple of factors that could explain the discrepancy in the data. Results from our autoradiography experiments showed that ANI injections resulted in a large (~75%) decrease in rates of protein synthesis in MGm. This effect is comparable to results obtained when infusing a similar dose of ANI into other brain areas (e.g. Rosenblum et al., 1993) . However, Maren et al. (2003) reported a smaller net decrease in protein synthesis (~40%) after ANI administration in MGm. It is therefore possible that the lack of effectiveness of ANI in this experiment might have been due to insufficient blockade of local protein synthesis. However, this is not likely the case given that a dose of ANI twice what we used did not affect auditory fear memory formation when given into the MGm immediately post-training (Apergis-Schoute et al., 2005) . Furthermore, it is also possible that similar rates of suppression were achieved in the behavioral work and our estimates of the extent of inhibition due to ANI might differ from those of Maren et al. (2003) based on procedural differences in how the assay was done (e.g. route of administration of radiolabeled compounds).
The factor that most likely explains the discrepancy between experiments is that in the present study we gave infusions of ANI 30 min before the training session, where as studies that have found no effect employed immediate post-training infusions. This finding is especially interesting when we take into consideration data showing that pre-and post-training infusions of mRNA inhibitors are effective when given into the auditory thalamus. Similar findings have been observed in the hippocampus with inhibitory avoidance training (Quevedo et al., 1999; Igaz et al., 2002) and contextual fear conditioning (Baruch et al., 2003) . In these experiments, infusion of ANI shortly before training, but not immediately after, blocked memory formation. However, immediate post-training blockade of mRNA synthesis in the dorsal hippocampus disrupts memory for inhibitory avoidance (Igaz et al., 2002) and context fear conditioning (Gafford et al., 2004) . There are several potential explanations for this discrepancy between protein and mRNA inhibitors.
One possible explanation of the data is that the inhibitors have different time windows of effectiveness. For example, if ANI is slower to take effect than DRB, then it would be expected that the inhibitors would need to be infused at slightly different time points to be effective. Another possibility is that some of the null results with immediate post-training infusions of ANI can be explained by the fact that ANI has some unfortunate side effects in addition to blocking de novo protein synthesis. These include activation of ERK/MAPK and certain immediate early genes (IEG) (Torocsik and Szeberenyi, 2000 ) . It is possible that when given at certain time points and into certain brain areas ANI overcomes its own amnestic effects by driving kinase or IEG activity. Finally, it is also possible that ANI is effective when given prior to training due to disruption of rapid protein synthesis which might occur during acquisition and is essential to memory formation. For this to be possible, the rapid protein synthesis must occur fast enough to be unaffected by a post-training injection. It is unclear if such a mechanism exists, but there is some evidence of rapid, translation-dependent, synaptic plasticity (e.g. Bradley and Sporns, 1999) .
Experiment 2 demonstrated that blockade of protein synthesis in the MGm disrupts performance to the auditory CS 24 h after training. These findings could be taken to support the notion that long-term auditory fear memory formation requires the synthesis of protein locally in MGm, alternatively it might be the case that the ANI infusions cause non-specific effects, whereby the deficit seen in experiment 2 would be likely be due to disruption of sensory processes during training, and not memory formation. If this were the case, then performance to the auditory CS would likely be disrupted at any point after training since normal learning would not have occurred. To address these two possible explanations, we tested the effects of ANI in MGm on short-term memory for the auditory cue. The data from this experiment showed intact performance in ANI-treated rats 15 min after training. This data are in agreement with several other published studies showing no disruption of short-term memory following administration of ANI (Davis and Squire, 1984; Abel et al., 1997; Schafe and LeDoux, 2000; Rudy and Matus-Amat, 2005) . At 4 h after training there was still no difference between rats treated with ANI and the controls, although there appears to be a slight trend for ANI-treated rats to freeze less at this time. It would not be unexpected to see deficits at this time point given that previous work has shown that with systemic injection of ANI, effects on memory become apparent as early as 3 h after fear conditioning (Bourtchouladze et al., 1998) . However, when the same set of animals were tested again at 72 h after training, rats infused with ANI showed significantly less freezing than controls. The fact that the manipulation is specific to long-term performance strongly argues that ANI is blocking memory consolidation.
The data from the current set of experiments add to a body of work describing the role of the auditory thalamus in aversive conditioning. Lesion studies have shown that the MGm is critical for conditioning with auditory cues (Jarrell et al., 1986; LeDoux et al., 1986) , while electrophysiological studies have shown that neurons in MGm demonstrate conditioning specific changes during training with auditory cues (Gabriel et al., 1975; Edeline and Weinberger, 1992; McEchron et al., 1996) and that these neurons are also capable of long lasting changes in excitability (Gerren and Weinberger, 1983) . The current set of experiments suggests that in addition to the electrophysiological changes, synapses in MGm may undergo long-lasting functional alterations that support memory formation and which require gene expression and protein synthesis.
Work by Gabriel and colleagues (Poremba and Gabriel, 1997b) has demonstrated that the MGm is critical for discriminative avoidance learning in rabbits and the development of TIA in the amygdala and cingulate cortex. Work from the same group showed that the amygdala is critical for both avoidance learning and the development of TIA in MGm and cingulate cortex (Poremba and Gabriel, 2001) . In this experiment rabbits received intra-BLA infusion of muscimol during discriminative avoidance training. Results showed that this treatment blocked the development of TIA in MGm. When the rabbits were retrained drug free they were able to learn, but still did not shown TIA in the MGm. This could be taken as evidence that the MGm is not critical for fear memory. However, close inspection of the behavioral data from the study (Poremba and Gabriel, 1999) shows that while the performance in muscimol-infused rats does improve, they still show impairments after 3 days of retraining when TIA in the MGm is absent. The performance only becomes equivalent to controls after several more days of overtraining. Assuming that TIA in MGm is still absent at this point, this might be evidence that MGm is not critical for fear memory. However, previous work has shown that overtraining often supersedes a requirement for brain regions which are normally critical for fear memory (Maren, 1999) .
A report by (Maren and colleagues 2001) came to the same basic conclusions as (Poremba and Gabriel 2001) . In the Maren study rats given muscimol into the BLA failed to show CS-elicited spike firing in the MGm during testing. Given that the BLA appears to be critical for plasticity in MGm, these data support the notion that plasticity in the amygdala takes precedence over changes in other brain areas. These findings advance the idea that the amygdala is the primary site of plasticity in fear conditioning. Our results do not necessarily contradict this idea. It may be the case that the amygdala is driving plasticity in MGm; however our data would argue that plasticity in MGm is still critical for the consolidation of auditory fear memory.
Our data showing that protein and mRNA synthesis in the auditory thalamus is necessary for long-term fear memory add to data showing that the same processes are necessary in the amygdala and dorsal hippocampus (Bailey et al., 1999; Schafe and LeDoux, 2000; Barrientos et al., 2002; Gafford et al., 2004) . This suggests that the critical plasticity supporting memory for conditioned fear does not rely on plasticity that resides solely in the amygdala, but suggests that memory is likely to depend on plastic changes in a distributed set of structures along the essential neural circuit for this form of learning. Across brain structures it is likely that different biochemical mechanisms are involved in the formation of memory (e.g. Rossato et al., 2004) . Determining which mechanisms are involved in each brain region and how these processes interact is important to understanding how memory is consolidated at both the molecular and systems level. Infusion of DRB or ANI results in a decrease in rates of mRNA and protein synthesis respectively. (A) Percent decrease in relative optical density (ROD) compared with controls for rats treated with ANI or DRB. (B) Photomicrographs of two rats treated with ANI/ACSF and two rats given DRB/DMSO. Dark areas indicate sites where the radiolabel is being incorporated into protein or mRNA.
